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69. Proposed by DATID EUOENE SMITH, Fh. D., Professor of Mathematics in Michigan State Normal 
School, Tpsilanti, Michigan. 

Prove that the product of the n n'* roots of 1 is +1 or — 1 according as n is odd or ev- 
bh. Prove and generalize, for the n n'* roots of m. 

I. Solution by 0. W. AKTHONT, M. Sc, Professor of Mathematics in New Windsor College, New Wind- 
sor, Maryland. 

- ..1 2m,n: — - . 2mn: 

I. (l)n =cos hi/ — 1 sin . 

The several roots are : 4"v'~i, {(Sf/nji'-i^ f(4»/n)i/-i^ ft2(n-i)'/i>])'-i. 

.-. Product=£(''-')''^'-' = cos(«— l);r+i,/ — 1 sin(n— l);r==bl. 
If n is even product is negative ; if n is odd product is positive. 

II. Let m=a; + 2/^/ — 1. 

Then (. + yv/-l>T=(,7^M:7-)-^[ cos f-!?il+^) + /-l sin (?^^ 



X 

where #=tan~^- 



y 



i?„ =L/ X* +3/" Vn f! Wn-l)„+e] 



/« >►'-! 



/>==/«= +3/«f[(»-')-+«l .'-J = [cos ((n-l)T + 6') + v/-lsin[(n-l)^ + (9]] 
^/ X-+3/' =±i/T2+yS [co8(?+ I--- 1 sin« 1 . 

II. Solntion by B. F. TANNET, A. M., Professor of Mathematics in Mount Union College, Alliance, Ohio. 

I. a;"— 1=0 is the equation from which are derived the n n'" roots of 1. 
Now, since 1 in the equation is negative there is one positive real root and (n— 1), 
if any, imaginary roots, if w is odd ; and there is one positive real root, one neg- 
ative real root, and (n— 2), if any, imaginary roots, if n is even. .-. Since the 



143 

imaginary roots occur in conjugate pairs, and since the product of any two con- 
jugate imaginaries is a positive real number, the sign of the product of tlie n w'* 
roots of 1 when n is odd, is + ; and when n is even, — . 

Furthermore, since the successive powers of the first imaginary root of 1, 
from the Ist to the w'*, give us all the n"' roots of 1, therefore, if we denote the 
first imaginary root by w, we shall have as the product of the n n"' roots, 

<».c»*.(»8 oo"=oi)" 2 , But <»"=1. .•. a>" i = + 1 when « is odd ; and 

±1, when n is even. But of these last two signs, — must be chosen, for reasons 

assigned in the preceding paragraph. 

II. That the theorem is true in general for the n n"' roots of m, is made 

evident when we remember that the n n"' roots of any number may be found by 

multiplying any one of the w'* roots of such number by the diiFerent n"' roots of 

J. J. 1 n+l 

1. For then, we would have m»x<».m»x (»^ m^.eo"=7n,cai" 2 = +m or 

— TO, according as n is odd or even, as shown above. 

Also solved by COOPER D. SCHMITT. 



Eru.^t.v. In numerator of the expression, in next to last line, on page 

115 of last issue, for "jRa" read -r-; on page 117, line 4, for "s(s— 202)" read 

s(8— 2a3); and in "Errata," for "last issue" read February issues. Also prob- 
lems numbered 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, should be Nos. 58, 59, 60, 
61, 62, 63, '64, 66, 66, 67, respectively. 



PROBLEMS. 

68. Proposed by BOB£BT J. ALET, A. M., Professor of Mathematics in Indiana University, Blooming- 
ton, Indiana. 

Sum to n terms the series, n cos ti-\-{n — 1) cos 26'-f (n— 2) cos '60+, etc. 

[OhrystaVs Algebra.'] 

69. Proposed by Prof. C. E. 'WHITE, A. H., Trafalgar, Indiana. 

Prove that a;"±a;»-i+a;»-2± -|-(d=l)«-ia;-|-(d=l)»=(a;=Fl)»± 

^(a;=Fl)"-i-|-B(a;=Fl)»-2d= -l-(±l)»a;, where A, B, 0, are the binom- 
ial coefficients of the (w-f-1)"' order. 



